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Abstract:- Contaminated water is a cause of many water
borne diseases, bacteria associated diseases are most
commonly emerging which are responsible of increasing
mortality and morbidity rate. It is necessary to monitor
quality of potable water before supplying it to the
consumers. The aim of study is to assess the bacteriological
quality of potable water. A study was carried out on
drinking water in government and semi government
institutes. 1000 ml drinking water of each 8 samples are
collected and analyzed for bacteriological by serial dilution
and pour plate method. This study showed that 76.8%
samples were positive for bacteriological parameters done
by serial dilution and pour plate method. Consequently,
76.8% samples were positive for Escherichia coli.
Microorganisms that were identified in samples are
Escherichia coli and Klebsiella, other are Staphylococcus
aureus, Bacillus, Salmonella typhi, Vibrio cholerae,
Shigella, Pseudomonas aeruginosa and Streptococcus.
Samples collected from drinking water sources were
positive for coli forms organisms and indicator bacterial
species. It needs continuous screening and treating water
sources to utmost important for prevention and control of
infectious diseases caused by water borne pathogen
microorganisms. Therefore, regular and timely research
on bacteriology is necessary to overcome crisis resulted
from poor water quality.

I INTRODUCTION

Water is the most essential element for maintenance
of life on earth. It exists in the form of oceans, as fresh water,
glaciers, surface and ground water among which the last
source of water is suitable for humans. Potable water is a basic
right and need of human beings (Mohsin et al., 2013).
Worldwide sources of potable water are limited. Yersinia
entercolitica, Salmonella, Shigella, Campylobacter, some
viruses which include Hepatitis A Virus, Hepatitis E Virus,
Rota Virus and some parasites such as Giardia lamblia,
Entamoeba histolytica are extremely pathogenic and emerging
water borne pathogen worldwide (Ahmad et al., 2017). In
developing countries such as Pakistan, the quality of potable
water is being hazardous and contaminated continuously for
the use of humans due to increase in industries, population and
disposal of waste directly onto the ground (Mohsin et al.,
2013). According to the environmental profile of Pakistan,
water borne diseases lead to approximately 40% of deaths
(Inamullah E and Alam A, 2014). 3 million children die every
year globally and 98% deaths occur in under developed
countries due to extensive water borne diseases outbreaks.
Water is the main route of transmission of diseases having
large outbreaks (Akbar et al., 2015). Animal and human
excreta are cause of water contamination which is cause of
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many infectious diseases (Akbar et al., 2014). Crucial factor
effecting human health is a quality of potable water. 80% of
water pollution is due to house hold waste, it was reported by
WHO. Water is an essential element and its quality directly
associate with the human health (Durmishi et al., 2012). Major
source of potable water in both rural areas and urban areas is
ground water. Contamination of ground water is caused by
human actions rather than natural factors especially in
developing countries. Human’s actions include discharge of
industrial waste, domestic sewage, animal’s waste.
Consumption of such contaminated water leads to a large
number of water borne diseases in under developed countries
i.e. a billion or more than a billion diarrheal incidents that
occur every year. According to WHO, 4 billion diarrheal cases
and 2.2 million deaths were estimated each year. Indicators of
fecal contamination are fecal coli forms, total coli forms and
E.coli (Pariha et al., 2012). Previous studies regarding
drinking water quality have revealed the contamination of
drinking water in Abbottabad and the surrounding areas of
KPK that requires suitable treatment before use (Ahmed et al.,
2014). In Pakistan, 3 million people acquire water borne
diseases out of which 1.2 million people die (Tayyab et al.,
2017). Major burden on human health is water borne diseases
(Bain et al., 2014).

. METHODS
A. Study Design

The study was carried out at Microbiology
laboratory, GPGC Mandian Abbottabad from March 2017 to
June 2017. A total 08 drinking water samples for
bacteriological analysis were collected from different
government and semi government institutes for bacteriological
contamination.

B. Study area

Abbottabad was a study area, city of KPK Pakistan
which is surrounded by mountains. A total 8 samples were
collected from different government institutes and semi
government institutes. The selected institutes were;
Government Degree College for Girls No 2 (Mandian),
Government Postgraduate College No 2 (Mandian), Nawasher
Degree College for girls (Nawasher), Pakistan Military
Academy (Kakul), Government Degree College for Girls No 1
(Abbottabad City), Government Postgraduate College No 1
(Abbottabad City), COMSATS Institute of Information
Technology (Mandian), Ayub Medical College (Mandian).
Educational institutes were selected because there is large
proportion of water borne diseases in student and this is
because of supply of untreated municipal water in educational
institutes as well as adjacent areas of institutes. Some
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educational institutes have a facility of bore water but due to
mixing of sewage water it is not fit for drinking purpose.

C. Sample Collection

Standard methods were followed for drinking water
samples collection, preservation and transportation i.e., water
samples were collected in sterilized glass bottles, bottles were
properly labeled, before samples collection bottle were rinsed
2 to 3 times with sample water. In order to prevent from any
unwanted growth of microbes samples were transported in ice
box to laboratory.

D. Bacteriological Analysis

Microbial analysis of water samples were carried out
by MPN technique for the enumeration of total coli form in
100ml of water for diagnosis of bacteriological contamination.
Presence of coli form was confirmed by the production of acid
and gas from the MacConkey broth (lactose broth). The
standard of microbial purity for potable water was counted as
total coli form/100ml of water sample. MPN values were
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determined directly by using probability tables. However
presence of total coli form may not provide us information
about the type of pathogens in water so we used Serial dilution
and Pour plate method to identify other pathogens in water.
Water samples were inoculated on Nutrient agar, MacConkey
agar and Blood agar and incubated at 37°C for 24 hours. After
24 hours these plates were examined and colonies were
counted as CFU/ml. Further cultures were processed for the
identification of theses pathogens by Gram staining and
Biochemical tests (catalase, oxidase and coagulase).

1. RESULTS

To minimize the risk of water borne diseases
identification of human pathogenic microorganisms is
concerning issues. Due to poor quality of potable water many
diseases outbreak. A total 8 water samples were tested from
different government and semi government institutes of
Abbottabad. Highest CFU/mlI was 9.2x10¢ which was
evaluated in sample 3 and lowest CFU/mI was1.4x10s which
was evaluated in sample 1 (Table 1).

Samples CFU/ml

M.A N.A B.A
S1 2x 10° 1.4x 10° 4x 10°
S2 1.86x 10’ 9.93x 10’ 2.23%x 107
S3 1.78x 108 9.2x 108 2.26% 108
S4 1.36x 108 3.43x 108 3.36x 108
S5 1.74x 107 1.44x 107 1.42x 107
S6 1.56x 107 2.48x 107 9.2x 107
S7 1.2x 108 5.1x 108 2.39%x 10°
S8 4x 10° 1.6x 10° 8% 10°

Table 1: CFU/mI

Key: M.A: MacConkey Agar, N.A: Nutrient Agar, B.A: Blood
Agar

According to results highest CFU/mI was 9.2x10: and lowest
CFU/ml was 1.4x10¢as listed in Table 1.

A. Growth of Microbes on Different Culture Medium
Observing morphologies distinct colonies were observed and

then for the identification of microbes gram staining and
biochemical tests were performed (Table 2).

MacConkey agar is selective and differential culture
medium used for selectively isolate Gram negative bacteria,
enteric bacilli and differentiate them based on lactose
fermentation.
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Fig 1:- On MacConkey Agar

Nutrient agar was general purpose medium supporting growth of a wide range of non-fastidious organisms.

Fig 2:- On Nutrient Agar

Blood agar was used for cultivating fastidious organisms and for determining the hemolytic capabilities of an organism.

Fig 3:- On Blood Agar
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Bacterial species

Characteristics

Morphology | Gram Staining | Oxidase | Catalase | Coagulase
S.aureus Cocci +ive -ive +ive +ive
Bacillus Rod +ive -ive +ive -ive
S.typhi Rod -ive -ive +ive -ive
V.cholera Coma -ive +ive +ive -ive
Shigella Rod -ive -ive +ive -ive
P.aeruginosa Rod -ive +ive +ive -ive
Streptococcus Cocci +ive -ive -ive -ive
E.coli Rod -ive -ive -ive -ive
Klebsiella Rod -ive -ive +ive -ive

Table 2:- Biochemical and Microscopic Characteristics

Fig 4:- Microscopic Structures of Identified Organisms

Key: a: E.coli, b: Klebsiella, c: P.aeruginosa, d: S.aureus, e:

Streptococcus,

f: Bacillus, g: S.typhi, h: V.cholerae, i: Shigella
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Bacterial species Samples
S1 |S2 |S3 |S4 |S5 |S6 |S7 |S8

S.aureus +ive | -ive | -ive | +ive | -ive | -ive | -ive | -ive
Bacillus -ive | -ive | +ive | +ive | +ive | -ive | +ive | +ive
S.typhi -ive | +ive | -ive | +ive | +ive | +ive | +ive | +ive
V.cholerae -ive | -ive | +ive | -ive | -ive | -ive | +ive | -ive
Shigella -ive | -ive | -ive | -ive | +ive | +ive | -ive | -ive
P.aeruginosa -ive | +ive | -ive | -ive | +ive | +ive | +ive | +ive
Streptococcus -ive | -ive | -ive | -ive | -ive | +ive | -ive | -ive
E.coli +ive | +ive | +ive | +ive | -ive | +ive | -ive | +ive
Klebsiella -ive | -ive | -ive | +ive | -ive | -ive | +ive | -ive

Table 3: Isolated and Identified Bacteria
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Volume of 50ml 10ml Iml MPN/100ml

Sample in each

Samples Bottle and Test
Tube
Number of Bottles
and Test Tubes
1 5 5

S1 1 4 2 20
S2 1 5 4 160
S3 1 3 2 14
S4 1 1 1 5
S5 0 1 2 3
S6 1 3 1 11
S7 1 0 3 6
S8 1 4 4 35

Fig 6:- MPN Technique Tubes Results

V. DISCUSSION that E.coli was found in approximately 76.8% samples.

Highest CFU/ml was 9.2x10: (Table 1). Identified

Microbiological analysis of drinking water quality microorganism have different biochemical characteristics,

helps to identify the presence of microbial contaminants; it is mostly were gram negative rods, gram positive rods were also
an important element of quality control. This study reveals identified (Table 2). These all pathogens cause serious life
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threatening diseases. Ahmed et al (2014) conducted a similar
study in Abbottabad and he reported Citrobacter sakazakii,
Enterobacter cloacae and Salmonella choleraesius in potable
water. He also reported 75% secondary, 47% higher secondary
and 39% post secondary institutions lack proper filtration
system due to which there is 12% prevalence of dysentery,
typhoid, diarrhea, hepatitis, abdominal pain and skin
infections in students and staff members. Khalid et al (2011)
conducted a study in Abbottabad and reported that minimum
coli form found is 15/100 ml and maximum are unlimited. He
also reported due to microbiological contamination water was
not found safe for drinking purpose.

Sample 1 contain maximum CFU/ml was 4x10s,
minimum was 1.4x10s and microorganisms found were E.coli,
Staphylococcus. Sample 2 contain maximum CFU/ml was
9.93x107, minimum was 1.86x107 and microorganisms found
were E.coli, Salmonella typhi and Pseudomonas aeruginosa.
Sample 3 contain maximum CFU/ml was 9.2x10s, minimum
was 1.78x10sand microorganisms found were E.coli, Bacillus,
Vibrio cholerae. Sample 4 contain maximum CFU/ml was
3.36x10¢, minimum was 1.36x10: and microorganisms found
were E.coli, Staphylococcus, Bacillus, Salmonella typhi and
Klebsiella. Sample 5 contain maximum CFU/ml was
1.74x107, minimum was 1.42x10" and microorganisms found
were Bacillus, Pseudomonas aeruginosa and Salmonella typhi,
Shigella. Sample 6 contain maximum CFU/ml was 9.2x107,
minimum was 1.56x107 and microorganisms found were
E.coli, Streptococcus, Shigella, Pseudomonas and Salmonella
typhi. Sample 7 contain maximum CFU/ml was 5.1x10¢,
minimum was 1.2x10sand microorganisms found were
Klebsiella, Bacillus, Vibrio cholerae, Pseudomonas and
Salmonella typhi. Sample 8 contain maximum CFU/ml was
8x10s, minimum was 1.6x10s and microorganisms found were
E.coli, Bacillus, Pseudomonas and Salmonella typhi (Table 1
and 3).

Quality of drinking water deteriorates day by day due
to many factors such as increase urbanization, defective water
supply system, improper disposal of waste due to which many
water borne diseases are emerging must reported is typhoid
and diarrhea. Samples that are analyzed are considered unfit
for drinking purpose. Ali et al (2012) conducted a study in
new Urban Peshawar in which he revealed that drinking water
samples from different sources were contaminated with 60%
faecal coli forms and 40% Escherichia coli. In this study we
have identified different organisms on the basis of their
biochemical and Microscopic characteristics. S.aureus is
identified on the basis of these characteristics; Cocci
(bunches), Gram positive, Oxidase negative, Catalase and
Coagulase positive. Bacillus is identified on the basis of
following characteristics; Rod shaped, Gram positive, Oxidase
negative, Catalase positive and Coagulase negative. S.typhi is
identified on the basis of these characteristics; Rod shaped,
Gram negative, Oxidase negative, Catalase positive and
Coagulase negative. Vibrio cholerae is identified on the basis
of following characteristics; Comma shaped, Gram negative,
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Oxidase positive, Catalase positive and Coagulase negative.
Shigella is identified on the basis of these characteristics; Rod
shaped, Gram negative, Oxidase negative, Catalase positive
and Coagulase negative. P.aeruginosa is identified on the basis
of following characteristics; Rod shaped, Gram negative,
Oxidase positive, Catalase positive and Coagulase negative.
Streptococcus is identified on the basis of these
characteristics; Cocci (chain), Gram positive, Oxidase
negative, Catalase and Coagulase negative. E.coli is identified
on the basis of following characteristics; Rod shaped, Gram
negative, Oxidase negative, Catalase and Coagulase negative.
Klebsiella is identified on the basis of following
characteristics; Rod shaped, Gram negative, Oxidase negative,
Catalase positive and Coagulase negative (Table 2).

Inamullah, et al (2014) conducted a study in
Peshawar in which he showed that 84.35% samples were
contaminated with coli form and considered unfit for drinking
purpose. A similar study was conducted in Peshawar had
reported that Escherichia coli, Pseudomonas aeruginosa,
Vibrio cholerae, Salmonella, Shigella, and Staphylococcus
aureus were present in potable water. Total coli form was <1.1
to 280 MPN/100 ml. 40% samples were contaminated with
Vibrio cholera and only one sample was contaminated with
Pseudomonas aeruginosa (Khan, et al., 2013). From study it
was concluded that 98% samples were contaminated with coli
form. Sample 1 have 20 MPN/100ml. Sample 2 have 160
MPN/100ml. Sample 3 have 14 MPN/100ml. Sample 4 have 5
MPN/100ml. Sample 5 have 0 MPN/100ml. Sample 6 have 11
MPN/100ml. Sample 7 have 0 MPN/100ml. Sample 8 have 35
MPN/100ml. Highest MPN/100ml was 160 MPN/100ml
(Table 4).

This study also reveals that about 76.8% of samples
were contaminated with pathogenic water borne organisms.
This study also reveals that drinking water is not fit for
drinking purpose and it is the major cause of many water
borne diseases. Khan et al (2017) conducted as similar study
in Rawalpindi, he reported 67.8% water samples were unfit for
drinking purpose and Coli form was the most common
organisms isolated. Sarwar, et al (2011) conducted a study in
Peshawar in which he showed that 43% of the water samples
are polluted with E. coli.

This study reveals that despite of coli form other
microorganism are also present in water and cause serious
diseases like cholera, typhoid, diarrhea etc. Proper measures
should be taken to control contamination of drinking water to
overcome many water borne diseases.

V. CONCLUSION

The bacteriological analysis reveals that 76.8% of
drinking water samples were contaminated with different
microorganisms. This result indicates that drinking water of
Abbottabad city institutes is highly vulnerable to bacterial
contamination which is serious threat to students as well as
other peoples because same municipal water is supply to
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houses due to which many water borne diseases outbreak.
Domestic waste water, sewage and land runoff were
discharged improperly in water bodies that’s way water
quality deteriorates. To reduce fecal contamination deep water
drilling can be done. Drinking water should be stored in
properly constructed tanks well protected from seepage of
waste water. This will help to protect water from waste water
and other pollutants. Public awareness program should be
conducted to address importance of water quality so people
become aware of water borne diseases.
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